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液中室温原位生长 ZIF-8 晶粒，形成了核壳结构的介孔 -微孔多级孔
Sodalite@ZIF-8 复合多孔材料。分析表明，这种多级孔复合材料在 500℃仍能保
持良好的骨架结构。等温气体吸附/脱附分析表明，中空结构的方钠石分子筛的
比表面积为 13.42cm2/g，复合 ZIF-8后比表面积达到了 328.86 cm2/g。复合 ZIF-8
克服了方钠石分子筛自身孔道尺寸过小的缺点； 
3、采用绿色高效的超声合成法，在静电纺丝 TiO2 纤维表面上复合了一层


















用的时间为 24min，是相同实验条件下商用二氧化钛 P25 光催化降解时间的 1/2，
TiO2/ZIF-8复合纤维具有实际应用价值。 















For a long time, synthesis of porous materials with certain topological structures 
has been a hot subject researchers have been investigating. Inorganic sodalites and 
ZIF-8 with a metal-oragnic framework belong to SOD topological structure materials. 
Compared with sodalites, the structure of ZIF-8 is more flexible. Thus, ZIF-8 is more 
useful for gas adsorption/desorption and photocatalytic decomposition of organic 
pollutants. In this paper, the properties of porous materials with SOD skeleton 
structure were studied. The synthetic mechanism of the sodalite and ZIF-8 porous 
materials was analyzed systematically. Further more, effect of different factors on 
SOD structure synthesis was discussed. The study was mainly investigated on the 
following three aspects: 
1、Cheap kaolin was selected as the raw material to synthesis zeolite sodalites. 
Sodalites with different morphologies and size were synthesized by different synthetic 
methods. Then, the effect of different mophologies on specific surface area of the 
sodalites was investigated. Research shows that the optimal mole ratio of the chemical 
components in the gel-sol is: 1Al2O3:2.6SiO2:22 Na2O: 614 H2O. When using cetyl 
trimethyl ammonium bromide (CTAB) as structure-directing agent, and aging under a 
certain temperature. Sodalites with wool ball morphology will be synthesized 
successfully. Compared with traditional sodalites with rhombic dodecahedron, the 
specific surface area of sodalites with wool ball morphology is 74.30 cm
2
/g, which is 
higher than the specific surface area of sodalites with rhombic dodecahedron (8.75 
cm
2
/g). This is a breakthrough progress in the specific surface area of sodalites. The 
research in this part aims to study the characteristics of SOD topology, and introduced 
the basis theory of ZIF-8 synthesis; 
2、Sodalite@ZIF-8 composites were synthesized by in situ growing ZIF-8 on the 
surface of sodalites. Firstly, synthesized the hollow structure sodalite by using 














the resulting sodalite into the pioneer solution of ZIF-8 at room temperature. And 
finally sodalite@ZIF-8 with core-shell structure were generated, which contained 
mesoporous-microporous hierarchical pore. Analysis indicates that the 
sodalite@ZIF-8 composites with hierarchical structure has good thermal stability up 
to 500℃. Isothermal nitrogen adsorption/stripping experiments show that specific 
surface area of the hollow sodalite is 13.42 cm
2
/g and specific surface area of the 
sodalite@ZIF-8 composites is 328.86 cm
2
/g; 
3、Surface of electrostatic spinning TiO2 fibers was covered with a ZIF-8 layer to 
obtain the heterostructure ZIF-8/TiO2 composite fibers. The synthetic method was 
sonochemical synthesis, which is a environmental-friendly and high-efficiency 
synthesis method. The interface between TiO2 and ZIF-8 was discussed in this paper. 
The Fourier infrared spectrum testing found that a new absorption peak appeared in 
the 508 cm
1
, corresponding to the NTiO bond. This phenomenon illustrates that 
ZIF-8 and TiO2 fiber were connected by chemical bonding. This special structure can 
effectively reduce the recombination of electrons and holes in photocatalytic process. 
This can greatly improve the photocatalytic efficiency. Photocatalytic degradation of 
RhB found that the completely RhB degradation time of TiO2/ZIF-8 composite fiber 
was 24 min, which is 1/2 of the completely RhB degradation time of commercial P25 
TiO2 under the same experimental conditions.  
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图 1.1 常见的沸石分子筛骨架结构 
 




     表 1.1 几种常见沸石分子筛的晶体学数据 
分子筛 拓扑单元 理想晶胞组成 空间群 晶胞常数 孔径大小 
Sodalite SOD Na6[(Al6Si6)O24] P-43m a=8.870Å  Å 
NaX FAU Na86[(Al86Si106)O384]·264H2O Fd-3m a=24.7Å  Å 
NaA LTA Na96[(Al96Si96)O384·216H2O Fm-3c a=24.61 Å 4.2 Å 
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